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METHOD FOR GLUING A CIRCUIT COMPONENT TO A CIRCUIT BOARD 

The present invention relates to a method for gluing a circuit component to a circuit 
board, which is applicable in automated assembly of electronic, optic or hybrid circuits. 

For fixing circuit components to a circuit board, soldering and gluing methods are 
5 generally used. Soldering methods have the advantage that the connecting layer which 
holds circuit board and circuit component together is metallic and has a good heat 
conductivity, so that heat loss of the circxiit components is efiBciently carried off into the 
circuit board. However, soldering is intricate from the point of view of processing, since 
the circuit board must be heated with circuit components placed on it Particularly when 
10 manufacturing high frequency circuits, the circuit board must be handled without any 
vibrations between placing and soldering, because a slippage of the circuit components 
might cause a change of signal delays between them and, hence, incontroUable phase 
shifts between the signals, which may affect the functionality of the circuit 

15 Gluing methods are much simpler from the processing point of view, because in 
principle is sufficient to apply adhesive to the circuit component or the circuit board, to 
place the circuit component and, if necessary, to wait for the adhesive to cure. A 
disadvantage is that the heat conductivity of the adhesives, generally being based on an 
organic resin, is substantially lower than that of solder. In order to conrpensate this 

20 disadvantage, the adhesive layer between the circuit board and the circuit component 
must be made as thin as possible. For this, small quantities of adhesive must be metered. 
This may e.g. be done by applying dots of identical size in a regular pattern on a contact 
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surface between the circuit board and a circuit component and flien squeezing them 
between the circuit board and the circuit component, so that they merge into a 
continuous layer. The smaller the applied quantities of adhesive are, the higher is the 
risk that the adhesive will not wet the entire contact surface. Unwetted places forai a 
5 barrier for the heat flow, which may cause the concemed circuit component to overheat 
and to be destroyed in operation. 

In order to verify that the contact surface is wetted completely by the adhesive, every 
smgle contact surface must be examined by x-rays. This method requires expensive 
10 apparatus and is very laborious. Further, it only allows for quality enforcement a 
jposteriori by sorting out workpieces which are not completely glued. It is not possible to 
prevent incomplete gjluing in advance. 

Another problem of the known gluing methods is that when defining positions and sizes 
15 of the drops of the regular pattern, care must be taken that when pressing the circuit 
component to the circuit board, the adhesive will spread up to the edges of the circuit 
component and even a little beyond, but that, on the other hand, the quantity of adhesive 
squeezed out at these edges must not be so large that a considerable quantity of it enters 
a gap between two adjacent circuit components and rises therein, e. g. by capillary 
20 action, between facing flanks of the circuit components. If this happens, the adhesive 
wiU affect the dielectric constant of the gap and, accordingly, propagation delays of 
signals in lines that span the gap. For the operability of a high frequency circuit, the 
consequences thereof would be the same as those of imprecise placing of the circuit 
components. 
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The consequence of this requirement is that the adhesive layer between circuit 
component and circuit boaid does often not expand into the comers of the contact 
surface. When pressure is applied to the circuit component at these corners, e. g, during 
5 wire bonding, this may cause the circuit component to break or pieces to splinter off. 

The object of the present invention is therefore to provide a method for gluing a circuit 
component to a circuit board which yields an adhesive layer without voids at the contact 
surface between circuit component and circuit board with high reliability* 

10 

The object is achieved, on the one hand, by a method having the features of claim 1. 

The method is based on the insight that when placing adhesive dots in a regular pattern, 
the first dots which are delivered by a dot-placing nozzle after an interruption of the 

15 placing operatioii tend to differ in volume from the dots delivered in continttWs 
operation. Such a volume variation may already result from the fact that the delivery of 
adhesive by the nozzle is interrupted for the time the nozzle takes to move from the 
contact surface of one circuit component to the contact surface of the next one. By 
placing fore-running adhesive dots iaside the contact surface before beginning to place 

20 the dots of the regular pattern, essentially two effects are achieved. On the one hand, the 
volume of the adhesive dots placed after placing the fore-running adhesive dots is 
stabilized, so that the dots of the regular pattern have a uniform volume; on the other 
hand, the fact that the density of the adhesive in the area of the foie-ranning dots is 
increased with respect to the rest of the regular pattern causes the merging of the 
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adhesive dots the begin at the fore-running dots, when circuit component and circuit 
board are pressed against each other, and a void-free adhesive layer to expand ^ 
continuously from the region surrounding the fore-running dots to the edges of the 
contact surface, air being expelled continuously from between circuit board and circuit 
5 component towards the edges of the contact surface, while circuit component and circuit 
board approach each other. 

Preferably, plural fore-running adhesive dots are placed along a line, so that when these 
begin to merge with the adjacent dots of the regular pattern, no air can be trapped 
10 between the expanding continuous adhesive layers. 

The amount of adhesive contained in the fore-running adhesive dots should be less than 
a tenth of the amount contained in the adhesive dots of the regular pattern. 

15 In order to ensure that a void-free adhesive layer extends also below the comers of the 
circuit component, it is preferred to place an additional adhesive dot in the vicinity of 
each comer of the regular pattern. Such an additional adhesive dot may be placed before 
or after the regular pattern. Preferably it is placed on the bisectrix of a comer of the 
dicuit component which corresponds to the corner of the regular pattern, 

20 

The distance of the additional adhesive dot from an adjacent edge from the circuit 
component is preferably less than the distance of the dot of the regular pattern from this ' 
edge. 
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The amount of adhesive employed is preferably calculated such that a thickness of the 
adhesive layer between the circuit board and the circuit component of ^proximately 2 
to 10 Jim, pieferably about 5 jim is obtained, e, g, by defining the distance between dots 
of the regular pattem or the volume of these accordingly. 

5 

Preferably, epoxy resin loaded with metal particles, in particular wifli silver flakes, is 
used as an adhesive. 

Further features and advantages of the invention become apparent from the subsequent 
10 description of an embodiment referring to the appended figures. 

Fig, 1 illustrates the placing of adhesive dots of a surface of a circuit board; 

Fig. 2 illustrates the placing of a circuit component on the circuit board; and 

15 

Figs, 3A - 3D show the development of the adhesive dots during the placing of the 

circuit component 

A circuit board 1 is shown in Fig. 1, partly in perspective, partly in section. On the 
20 upper side of circuit board 1, a contact surface 2 is highlighted by a dash-dot fi^ame, 
which contact surface is intended for mounting a circuit component thereon, 

A dispenser head 3, which is moved over the contact surface 2 in order to place 
adhesive dots 4 on it is also shown in section. The dispenser head 3 is displaceable 
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along rails (not shown) above the circuit board both in the section plane of the fig. and 
in a plane peipendicular thereto. The upper region of the dispenser head 3 comprises 
an adhesive tank 5, not shown completely, from which a channel 6 leads to a chamber 
7, in which a worm 9 rotatably driven by a motor 8 is located* From the bottom side of 
5 the dispenser head 3, a hollow needle 10 projects downward. The tip of the needle 
forms a nozzle 1 1 from which adhesive metered by the worm 9 emerges. 

The dispenser head 3 is moved over the contact surface 2 along a meandering track 12 
represented as a dashed line at a constant speed, while approaching the surface at 
10 regular time intervals in order to place an adhesive dot 13 thereupon. During this 
movement of the dispenser head 3, the worm 9 rotates continuously, so that the 
delivered adhesive quantity is the same for each dot 13. In this way, a regular pattern 
of dots arranged in rows and columns is obtained. 

15 A dot 14, referred to as a fore-running adhesive dot has already been placed on the 
contact surface 2 before the dots 4. This dot 14 is shghtly larger than the dots 4 of the 
regular pattern, because it contains not only the adhesive metered by the worm 9 at the 
time it was placed, but also adhesive which has gathered at nozzle 1 1 in a previous 
stationary phase of dispenser head 3. In this way, it is ensured that the first dot 4 of the 

20 regular pattern already has the same volume as the subsequent dots, so that the density 
distribution of the adhesive along the entire edge of the contact surface 2 is uniform 
and slightly less than in the centre of the contact suiface 2. 
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After the regular pattern, the dispenser head 3 produces a number of additLonal dots 15 
in the corners of the contact surface 2. These additional dots 15 are placed on the 
bisectrix of the coixesponding comer 16 of the contact surface 2 or of the 
corresponding comer of a circuit component to be placed thereupon, respectively, so 
5 that when pressing the circuit component 17 (see Fig, 2) to the circuit board 1, the 
adhesive contained in tliem spreads in equal proportions towards both edges of the 
circuit component 17. 



Fig. 2 shows the placing of the circuit component 17 on the contact surface 2 of the 
10 circuit board L The circuit component 17 is held by a gripper 18, which is 
displaceable above the circuit board in the same way as the dispenser head 3. The 
gripper 18 has an abutment surface 19, which is in contact with the upper side of 
circuit component 17, Incidentally, the abutment surface 19 is surrounded by a 
circumferential web 20, which is adapted to the dimensions of the circuit component 
15 17 and is in contact with the lateral flanks thereof. A suction stub 21 issuing from 
abutment surface 19 has negative pressure appHed to it by a suction pump, not shown, 
whereby the circuit component 17 is held fixed to the gripper 18, 

From the position shown in Fig. 2, in which the edges of the circuit component 17 are 
20 aligned with those of the contact surface 2, the gripper 18 with the circuit component 
17 is descended vertically, so that the circuit component comes into contact with the 
adhesive dots 13, 14, 15, 
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Fig* 3A shows the distribution of the adhesive on the contact surface 2 in a plan view, 
before coming into contact with the circuit component 17. The adhesive dots 4 form a 
rectangular pattern, in the present case having eight lines and thirteen columns. Along 
a central longitudinal axis 22 of the pattern, the fore-running dots 14 have been placed 
5 in advance. A central fore-ruiming dot 14 is aligned with the dots 13 of the central 
column, the two outer fore-running dots 14 are placed centrally between four dots 13 
of two different columns. 



When it is begun to press the circuit component 17 against the circuit board 1 and 
10 thereby to squeeze the adhesive dots 4, 14, 15, the fore-running dots 14 are the first to 
begin to merge with adjacent dots 4 of the regular pattern and to spread, as shown in 
Fig. SB. Larger continuous adhesive layers are thus formed first in the centre of the 
pattern and grow from there towards the edges while successively merging with, dots 4 
surrounding them. The placement of the fore-running dots 14 in the centre ensures that 
15** the growth of the continuous adhesive layer occurs from insidfe to outside; therefore a 
situation is prevented in which air cannot escape from the centre of the contact area 
because it is completely surrounded by merged adhesive dots. Instead, the air is 
gradually expelled from the space between circuit board 1 and circuit component 17 
from inside to outside, and the contact area 2 is completely wetted with adhesive. 

20 

The additional adhesive dots IS in the comers also merge soon with the comer dots of 
the regular pattem adjacent to them and finally SH the comers of the contact area up 
to its outermost tips. Finally, as shown in Fig, 3D, a continuous, void-free adhesive 
layer 23 is obtained, which extends over the entire contact area 2 and projects slightly 
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beyond the edges thereof, the amount of projection being controllable by metering of 
the applied amount of adhesive and by the thickness of the adhesive layer, i. e. by the 
limit of force up to which the circuit board 1 and the circuit component 17 may be 
pressed against each other. 



